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1 Native plants as bioindicators of air pollutants: contributed papers to a symposium held in conjunction with the 34th air pollution 
workshop 
J.M. SKELLY (USA) 


Research papers 


3 Native plant species suitable as bioindicators and biomonitors for airborne fluoride 
L.H. WEINSTEIN (USA), A.W. DAVISON (UK) 
The strengths and limitations of techniques for biomonitoring and bioindicating fluorides are reviewed. 


13 Monitoring the impact of sulphur with the Austrian Bioindicator Grid 
A. FURST, S. SMIDT, F. HERMAN (Austria) 
With the help of the Austrian Bioindicator Grid, the annual and regional development of the impact of sulphur could be assessed 
all over the country. 


21 ~+Historical and current atmospheric deposition to the epilithic lichen Xanthoparmelia in Maricopa County, Arizona 
T. ZSCHAU, S. GETTY, C. GRIES, Y. AMERON, A. ZAMBRANO, T.H. NASHIII (USA) 
Spatial variation of elemental deposition to lichen receptors across Maricopa County, Arizona, USA is documented for 1998 and 
historical trends relative to 1974 are documented. 


31 Response of native plants of northeastern United States and southern Spain to ozone exposures; determining exposure/response 
relationships 
T. ORENDOVICI, J.M. SKELLY, J.A. FERDINAND, J.E. SAVAGE (USA), M.-J. SANZ (Spain), G.C. SMITH (USA) 
Numerous plants species confirmed sensitive to ambient ozone in eastern United States, and southeastern Spain. 


41 Ozone air pollution and foliar injury development on native plants of Switzerland 
K. NOVAK (USA), J.M. SKELLY, M. SCHAUB, N. KRAUCHI, C. HUG, W. LANDOLT, P. BLEULER (Switzerland) 
Visible ozone-induced foliar injury on native forest species of Switzerland was identified and confirmed under ambient OTC- 
conditions and related to the current European AOT40 standard. 


53 Ozone injury on cutleaf coneflower (Rudbeckia laciniata) and crown-beard (Verbesina occidentalis) in Great Smoky Mountains 
National Park 
A.H. CHAPPELKA, H.S. NEUFELD (USA), A.W. DAVISON (UK), G.L. SOMERS, J.R. RENFRO (USA) 
Ground-level ozone causes deleterious effects to cutleaf coneflower and crown-beard in Great Smoky Mountains National Park. 


61 ~=Interpreting spatial variation in ozone symptoms shown by cutleaf cone flower, Rudbeckia /aciniata L. 
A.W. DAVISON (UK), H.S. NEUFELD, A.H. CHAPPELKA (USA), K. WOLFF (UK), P.L. FINKELSTEIN (USA) 
Within-population variation in ozone injury shown by coneflower (Rudbeckia laciniata) is shown to be strongly influenced by 
micro-environment and it is concluded that light (PAR) may play a key role in producing this variation. 


71 + Use of bioindicators and passive sampling devices to evaluate ambient ozone concentrations in north central Pennsylvania 
D.E. YUSKA, J.M. SKELLY, J.A. FERDINAND, R.E. STEVENSON, J.E. SAVAGE, J.D. MULIK, A. HINES (USA) 
Passive samplers and bioindicator plants detect ozone air pollution in north central Pennsylvania. 


81 Assessment of ozone visible symptoms in the field: perspectives of quality control 
F. BUSSOTTI (Italy), M. SCHAUB (Switzerland), A. COZZI (Italy), N. KRAUCHI (Switzerland), M. FERRETTI (Italy), K. NOVAK, 
J.M. SKELLY (USA) 
Observers need to be trained in how to assess ozone symptoms before field surveys are conducted. 


91 Ozone sensitivity of Fagus sylvatica and Fraxinus excelsior young trees in relation to leaf structure and foliar ozone uptake 
G. GEROSA, R. MARZUOLI, F. BUSSOTTI, M. PANCRAZI, A. BALLARIN-DENTI (Italy) 
The difference in ozone sensitivity between Fagus sylvatica and Fraxinus exclesior is explained by their different stomatal ozone 
uptake and by their different foliar structure. 


99 From critical levels to critical loads for ozone: a discussion of a new experimental and modelling approach for establishing flux— 
response relationships for agricultural crops and native plant species 
L. GRUNHAGE, H.-J. JAGER (Germany) 
A new model is described for ozone (O3) flux—plant response relationships, combining methods in eco-toxicology and micro- 
meteorology. 
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Tobacco clones derived from tissue culture with supersensitivity to ozone 
E.J. SUN, H.W. KANG (Taiwan) 
New tobacco clones supersensitive to ozone were obtained from tissue culture. 
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Short term dynamics of diatoms in an upland stream and implications for monitoring eutrophication 
M.G. KELLY (UK) 
Diatom-based pollution indices can give incorrect results when influenced by certain environmental conditions. 
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Field intercomparison of throughfall measurements performed within the framework of the Pan European intensive monitoring 
program of EU/ICP Forest 
A. BLEEKER, G. DRAAIJERS, D. VAN DER VEEN, J.W. ERISMAN, H. MOLS, P. FONTEIJN, M. GEUSEBROEK (The Netherlands) 
Other aspects of throughfall/stemflow, such as tree species, climate zone, and time of year also need to be considered when 
comparing results from different laboratories. 


Field intercomparison of precipitation measurements performed within the framework of the Pan European Intensive Monitoring 

Program of EU/ICP Forest 

J.W. ERISMAN, H. MOLS, P. FONTEIJN, M. GEUSEBROEK, G. DRAAIJERS, A. BLEEKER, D. VAN DER VEEN (The Netherlands) 
Inaccuracy induced by sampling systems was more common than analysis of samples by different laboratory groups. 


Accumulation features of persistent organochlorines in resident and migratory birds from Asia 

T. KUNISUE, M. WATANABE (Japan), A. SUBRAMANIAN, A. SETHURAMAN (India), A.M. TITENKO (Russia), V. QUI (Viet Nam), 

M. PRUDENTE (Philippines), S. TANABE (Japan) 
Accumulation features of persistent organochlorines in migratory birds from Asia did not necessarily reflect only the pollution in 
the sampling area. 


Large-scale spatial variation in mercury concentrations in cattle in NW Spain , 

M. LOPEZ ALONSO, J.L. BENEDITO, M. MIRANDA, J.A. FERNANDEZ, C. CASTILLO, J. HERNANDEZ (Spain), R.F. SHORE (UK) 
This study quantifies the spatial scale over which major point and diffuse sources of anthropogenic mercury emission affect 
mercury accumulation by cattle in northwest Spain. 


Groundwater quality surrounding Lake Texoma during short-term drought conditions 

D.H. KAMPBELL (USA), Y.-J. AN (South Korea), K.P. JEWELL, J.R. MASONER (USA) 
Stressors such as nitrates and total salts in ground water could potentially become a health or environmental problem during 
drought conditions. 


Excess plutonium in soil near the Nevada Test Site, USA 
M. TURNER, M. RUDIN, J. CIZDZIEL, V. HODGE (USA) 
Cs and Pu are retained for decades in the upper few centimetres of soil in the Nevada desert. 


Scots pine (Pinus sy/vestris L.) growth and condition in a polluted environment: from decline to recovery 
R. JUKNYS, J. VENCLOVIENE, V. STRAVINSKIENE, A. AUGUSTAITIS, E. BARTKEVICIUS (Lithuania) 
A lag period of several years occurred before tree recovery began. 


The solid-solution partitioning of heavy metals (Cu, Zn, Cd, Pb) in upland soils of England and Wales 
E. TIPPING, J. RIEUWERTS, G. PAN, M.R. ASHMORE, S. LOFTS, M.T.R. HILL, M.E. FARAGO, |. THORNTON (UK) 
Solid-solution distributions of heavy metals can be described quantitively by multiple regression and mechanistic modelling. 


Specific accumulation of polychlorinated biphenyls and organochlorine pesticides in Japanese common squid as a bioindicator 
D. UENO, S. INOUE, K. IKEDA, H. TANAKA, H. YAMADA, S. TANABE (Japan) 
Japanese common squid is a suitable bioindicator for monitoring organochlorines pollution in waters around Japan. 


Ameliorating effects of industrial sugar residue on the Jales gold mine spoil (NE Portugal) using Ho/cus /Janatus and Phaseolus 
vulgaris as indicators 
P.M. BLEEKER (The Netherlands), P.M. TEIGA, M.H. SANTOS, T. DE KOE (Portugal), J.A.C. VERKLEIJ (The Netherlands) 

A residue of the sugar industry can be used in revegetation programs on metal contaminated sites. 


Rapid oxidation of sulfide mine tailings by reaction with potassium ferrate 
M. MURSHED, D.A. ROCKSTRAW, A.T. HANSON, M. JOHNSON (USA) 
Results may be useful in reducing acid leaching from tailings. 


Fish mercury levels in lakes—adjusting for Hg and fish-size covariation 
L. SONESTEN (Sweden) 
Fish-size covariation can be circumvented by regression intercepts of Hg vs. fish length as lake-specific Hg levels. 


Effects of salinity, pH and temperature on the re-establishment of bioluminescence and copper or SDS toxicity in the marine 
dinoflagellate Pyrocystis /unula using bioluminescence as an endpoint 
J.M. CRAIG, P.L. KLERKS, K. HEIMANN, J.L. WAITS (USA) 

The bioluminescence assay is not sensitive to small changes in pH, temperature or salinity. 


Lichens as biomonitors of uranium in the Balkan area 
S. LOPPI, F. RICCOBONO (Italy), Z.H. ZHANG (China), S. SAVIC (Yugoslavia), D. IVANOV (Bulgaria), S.A. PIRINTSOS (Greece) 
Widespread contamination by depleted uranium was not detected in the Balkan area. 


Mercury in fish from three rift valley lakes (Turkana, Naivasha and Baringo), Kenya, East Africa 

L.M. CAMPBELL (Canada), O. OSANO (Kenya), R.E. HECKY, D.G. DIXON (Canada) 
Mercury concentrations in Kenyan fish vary with tropic position but, in general, do not pose an unacceptable risk to human 
consumers of wildlife. 
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287 Two new growth inhibition tests with the filamentous algae Ceramium strictum and C. tenuicorne (Rhodophyta) 
E. BRUNO, B. EKLUND (Sweden) 
Two species of Ceramium grow well in lab assays and tests can be performed all year around. 


295 Effects of fenoxycarb exposure on complete larval development of the xanthid crab, Rhithropanopeus harrisii 
G.M. CRIPE, C.L. MCKENNEY JR., M.D. HOGLUND, P.S. HARRIS (USA) 
The pest control agent fenoxycarb reduced survival and extended duration of developing larval stages in the xanthid crab, 
Rhithropanopeus harrisii. 
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301 Preliminary investigation of a sensitive biomarker of organotin pollution in Chinese coastal aquatic environment and marine 
organisms 
Z. QUN-FANG, L. ZHONG-YANG, J. GUI-BIN, Y. RUI-QIANG (China) 
A new sensitive biomarker can be potentially used to indicate the pollution status of organotin in oceanic environment. 
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305 Uptake of '*4Cs in the shoots of Amaranthus tricolor and Amaranthus cruentus 
S. TANG, Z. CHEN, H. LI, J. ZHENG (PR China) 
Amaranthus tricolor and Amaranthus cruentus responded differently to '°*Cs and addition of (NH4)2SOx. 


313 Effects of seagrass bed removal for tourism purposes in a Mauritian bay 
D. DABY (Mauritius) 
Tourism affects marine environments adversely and these effects may be a major threat to the future of tourism. 


325  Insitu bioassay chambers and procedures for assessment of sediment toxicity with Chironomus riparius 
B.B. CASTRO, L. GUILHERMINO, R. RIBEIRO (Portugal) 
In situ bioassays are cost-effective and more ecologically relevant tools for sediment toxicity assessment. 


337 Palygorskite as a feasible amendment to stabilize heavy metal polluted soils 
E. ALVAREZ-AYUSO, A. GARCIA-SANCHEZ (Spain) 
Palygorskite immobilizes metals in soil. 


345 Localization of Hg and Pb in the palps, the digestive gland and the gills in Mytilus galloprovincialis (L.) using autometallography and 
X-ray microanalysis 
V.K. DIMITRIADIS, G.P. DOMOUHTSIDOU, E. RAFTOPOULOU (Greece) 
Palps are introduced as a new metal-storing organ in Mytilus galloprovincialis. 


355  Sublethal effects of diazinon on the structure of the testis of bluegill, Lepomis macrochirus: a microscopic analysis 
H.M. DUTTA (USA), H.J.M. MEIJER (The Netherlands) 
Exposure of bluegills to certain levels of diazinon can result in reduction in fertility which could endanger the species over time. 


361 Bioremediation of diesel oil-contaminated soil by composting with biowaste 
K. VAN GESTEL, J. MERGAERT, J. SWINGS, J. COOSEMANS, J. RYCKEBOER (Belgium) 
Composting of biowaste and diesel contaminated-soil is an efficient bioremediation method, with mature compost as a usable end 
product. 


369 Acritical examination of ozone mapping from a spatial-scale perspective 
J.E. DIEM (USA) 
The purpose of the review is to encourage researchers to consider spatial scale in their work. 


385 Kinetics of basic dye (methylene blue) biosorption by giant duckweed (Spirodela polyrrhiza) 
P. WARANUSANTIGUL, P. POKETHITIYOOK, M. KRUATRACHUE, E.S. UPATHAM (Thailand) 
Sorbent dosage, pH and contact time were evaluated as factors affecting dye uptake by Spirodela polyrrhiza. 


393 Heavy metals and metalloids in egg contents and eggshells of passerine birds from Arizona 
M.A. MORA (USA) 
High concentrations of Sr in eggshells may be associated with lower hatching success of some passerine birds. 


401 Regional variation in the chemical composition of winter snow pack and terricolous lichens in relation to sources of acid emissions 
in the Usa river basin, northeast European Russia 
T.R. WALKER, P.D. CRITTENDEN, S.D. YOUNG (UK) 
The chemistry of winter snow pack and terricolous lichens indicate pollution distribution in Arctic Russia. 


413 Fertilizer source effects on phosphate and nitrate leaching through simulated golf greens 
L.M. SHUMAN (USA) 
In general, more P than N leached from both field and greenhouse lysimeters. 


423 Geochemical evidences of the anthropogenic alteration of trace metal composition of the sediments of Chiricahueto marsh 
(SE Gulf of California) 
M. SOTO-JIMENEZ, F. PAEZ-OSUNA, A.C. RUIZ-FERNANDEZ (Mexico) 
Principal component analysis allowed separation of natural from anthropogenic origin metals. 


433 Effect of eutrophication upon radionuclide dynamics in the Sacca di Goro lagoon (Po River Delta, Italy): a combined field, experi- 
mental and modeling study 
C. BONDAVALLI (Italy) 
Clues are provided about the dynamics of Cs-137 in terms of pathways, sinks, sources and cycling. 
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Effects of the mosquito larvicide GB-1111 on red-winged blackbird embryos 
P.H. ALBERS, D.J. HOFFMAN, D.M. BUSCEMI, M.J. MELANCON (USA) 
Mosquito larvicide GB-1111 poses a minimal risk to red-winged blackbird embryos when applied according to product label 


guidance. 


Anthropogenic and natural influence on the PM;9 and PMz2 5 aerosol in Madrid (Spain). Analysis of high concentration episodes 


B. ARTINANO, P. SALVADOR, D.G. ALONSO, X. QUEROL, A. ALASTUEY (Spain) 
Natural origin particles can account for a great part of PM;9 mass in Mediterranean areas, leading to exceedences of EU limits. 


Reduction of stem growth and site dependency of leaf injury in Massachusetts black cherries exhibiting ozone symptoms 
P. VOLLENWEIDER, H. WOODCOCK, M.J. KELTY (USA), R.-M. HOFER (Switzerland) 
Ozone symptomatic trees had a reduced stem growth and symptom expression was enhanced on moister and better growing 


stands. 
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